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13 MicroRNA control of podosome formation in vascular smooth 
muscle cells in vivo and in vitro 
Manuela Quintavalle, Leonardo Elia, Gianluigi Condorelli 
and Sara A. Courtneidge 


On the cover 
The gut epithelia of mice expressing 

the fluorescently labeled tight junction 
proteins occludin (green) and ZO-1 

(red). Marchiando et al. reveal that the 
cytokine TNF disrupts the barrier function 
of tight junctions by stimulating the 
caveolin-1—dependent endocytosis 

of occludin. 

See page 111. 
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and DNA damage response 
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41 N-terminal regions of Mps! kinase determine functional bifurcation 
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ribosome biogenesis 
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83 AMP kinase—mediated activation of the BH3-only protein Bim 
couples energy depletion to stress-induced apoptosis 
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Caveolin-1—dependent occludin endocytosis is required 
for TNF-induced tight junction regulation in vivo 
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Brad T. Schwarz, Jotham R. Austin Il, David R. Raleigh, Yanfang Guan, 
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Cross talk between microRNA and epigenetic regulation 
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Spectrin mutations that cause spinocerebellar ataxia type 5 impair 
axonal transport and induce neurodegeneration in Drosophila 
Damaris N. Lorenzo, Min-gang Li, Sarah E. Mische, Karen R. Armbrust, 

Laura P. W. Ranum, and Thomas S. Hays 


BMP-induced REST regulates the establishment and maintenance 
of astrocytic identity 

Jun Kohyama, Tsukasa Sanosaka, Akinori Tokunaga, Eriko Takatsuka, 

Keita Tsujimura, Hideyuki Okano, and Kinichi Nakashima 


Disrupting the centrosomal protein 
CDKS5RAP2 causes centrosomes (red) 
to detach from the poles of the mitotic 
spindle (green). The protein—which 
is mutated in primary microcephaly— 
also promotes cell cycle arrest after 
DNA damage. 

See page 23. 


Intraflagellar transport molecules in ciliary and nonciliary cells 
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Tina Sedmak and Uwe Wolfrum 
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stabilizes protein transport in Caenorhabditis elegans 
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195 New style, same substance 
Mike Rossner 
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197 Cyclin B—Cdk1 activates its own pump to get into the nucleus 
Arne Lindqvist 


Reviews 


201 Cohesinopathies, gene expression, and chromatin organization 
Tania Bose and Jennifer L. Gerton 
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Reports 
211 PINK 1 stabilized by mitochondrial depolarization recruits Parkin to 


damaged mitochondria and activates latent Parkin for shay ag 
Noriyuki Matsuda, Shigeto Sato, Kahori 
Clement A. Gautier, Yu-shin Sou, Shinji 


Mayumi Kimura, Masaaki Komatsu, Nobut 


On the cover 


; Quinones et al. find that competition 
Regulation of exosome secretion by Rab35 and its GTPase- between pro- and anti-endocytic BAR 


activating proteins TBC1D10A—C domain proteins directs cell migration 
Chieh Hsu, Yuichi Morohashi, Shin-ichiro Yoshi mor ia Manrique-Hoyos by regulating the trafficking and activity 
SangYong Jung, Marcel A. Lat Mads of guidance cue receptors. Border cells 
Wiebke Mobius, Jeon: yo Rh _ Barr. and Mikael Simor (top) don’t migrate toward the ovary 
j (bottom) in Drosophila egg chambers 
lacking the endocytic inhibitor Missing- 
Articles In-Metastasis. The egg chambers are 


233 Continued primer synthesis at stalled replication forks contributes stained for F-actin (red), phosphotyrosine 


to che activation (blue). 


Activation of cyclin B1—Cdk1 synchronizes events in the nucleus 
and the cytoplasm at mitosis 
Olivier Gavet and Jonathon Pines 


Hsp90-Set! and Skp! target human Mis12 complexes to ensure 
efficient formation of kinetochore—microtubule binding sites 
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ander avies and Kenneth anlon 
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LGN regulates mitotic spindle orientation during epithelial 
morphogenesis 
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HPat provides a link between deadenylation and decapping 
in metazoa 

Gabrielle Haas, Joerg E. Braun, Catia Igreja, Felix Tritschler, Tadashi Nishihara, 
and Elisa Izaurralde 


A yeast MAPK cascade regulates pexophagy but not other 
autophagy pathways 


Ravi Manjithaya, Shveta Jain, Jean-Claude Farré, and Suresh Subramani 


Rho! regulates apoptosis via activation of the JNK signaling 


pathway at the plasma membrane 
Amanda L. Neisch, Olga Speck, Beth Stronach, and Richard G. Fehon 


Convergence of Notch and B-catenin signaling induces arterial fate 
in vascular progenitors 

Kohei Yamamizu, Taichi Matsunaga, Hideki Uosaki, Hiroyuki Fukushima, 

Shiori Katayama, Mina HiraokaKanie, Kohnosuke Mitani, and Jun K. Yamashita 


aE-catenin regulates actin dynamics independently of cadherin- 
mediated cell—cell adhesion 

Jacqueline M. Benjamin, Adam V. Kwiatkowski, Changsong Yang, Farida Korobova, 
Sabine Pokutta, Tatyana Svitkina, William |. Weis, and W. James Nelson 


I-BAR protein antagonism of endocytosis mediates directional 


sensing during guided cell migration 
Gabriel A. Quinones, Janet Jin, and Anthony E. Oro 


avB3 integrin spatially regulates VASP and RIAM to control 


adhesion dynamics and migration 
Daniel C. Worth, Kairbaan Hodivala-Dilke, Stephen D. Robinson, Samantha J. King, 
Penny E. Morton, Frank B. Gertler, Martin J. Humphries, and Maddy Parsons 


Corrections 
385 Amiloride inhibits macropinocytosis by lowering submembranous pH 


and preventing Racl and Cdc42 signaling 
Mirkka Koivusalo, Christopher Welch, Hisayoshi Hayashi, Cameron C. Scott, 
Moshe Kim, Todd Alexander, Nicolas Touret, Klaus M. Hahn, and Sergio Grinstein 


The polarity protein LGN orients 

mitotic spindles to direct epithelial 
morphogenesis. In the absence of LGN 
(right), MDCK cells form cysts with 
multiple lumens, although cell polarity 
(indicated by a variety of apical markers 


in red) is maintained. 
See page 275. 
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People & Ideas 
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Editorial 
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Mike Rossner 
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397 N-cadherin: stabilizing synapses 
Jyothi Arikkath 


Reviews 
399 The immunological synapse: a focal point for endocytosis 


and exocytosis 
Gillian M. Griffiths, Andy Tsun, and Jane C. Stinchcombe 
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Reports 
407 Histone H1 phosphorylation is associated with transcription 
by RNA polymerases I and II 


Yupeng Zheng, Sam John, James J. Pesavento, Jennifer R. Schultz-Norton, 


R. Louis Schiltz, Sonjoon Baek, Ann M. Nardulli, Gordon L. Hager, Neil L. Kelleher, On the cover 
and Craig A. Mizzen A cancer cell (red) extends a long 


invadopodium through a matrigel 
basement membrane (green). 
Tbx1 regulates Vegfr3 and is required for lymphatic vessel Schoumacher et al. reveal how the actin, 
development microtubule, and vimentin cytoskeletons 
Li Chen, Annalisa Mupo, Tuong Huynh, Sara Cioffi, Matthew Woods, cooperate to drive this initial step of 
Chengliu Jin, Wallace McKeehan, LuAnn Thompson-Snipes, Antonio Baldini, tumor metastasis. 
and Elizabeth Illingworth 
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425 Mutant huntingtin impairs Ku70-mediated DNA repair 
Yasushi Enokido, Takuya Tamura, Hikaru Ito, Anup Arumughan, Akihiko Komuro, 
Hiroki Shiwaku, Masaki Sone, Raphaele Foulle, Hirohide Sawada, Hiroshi Ishiguro, 


Tetsuya Ono, Miho Murata, Ichiro Kanazawa, Nikolai Tomilin, Kazuhiko Tagawa, 
Erich E. Wanker, and Hitoshi Okazawa 


Stochastic and reversible assembly of a multiprotein DNA repair 
complex ensures accurate target site recognition and efficient repair 
Martijn S. Luijsterburg, Gesa von Bornstaedt, Audrey M. Gourdin, Antonio Z. Politi, 
Martijn J. Moné, Daniél O. Warmerdam, Joachim Goedhart, Wim Vermeulen, 
Roel van Driel, and Thomas Héfer 


Microtubule organization by the antagonistic mitotic motors kinesin-5 
and kinesin-14 
Christian Hentrich and Thomas Surrey 
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LET-99 inhibits lateral posterior pulling forces during asymmetric 
spindle elongation in C. elegans embryos 
Lori E. Krueger, Jui-Ching Wu, Mengfu Bryan Tsou, and Lesilee S. Rose 


The structure of the Myo4p globular tail and its function in ASH/ 


mRNA localization 
Alexander Heuck, Ingrid Fetka, Daniel N. Brewer, Daniela Hills, Mary Munson, 
RalfPeter Jansen, and Dierk Niessing 


Osteopotentia regulates osteoblast maturation, bone formation, 
and skeletal integrity in mice 

Michael L. Sohaskey, Yebin Jiang, Jenny J. Zhao, Andreas Mohr, Frank Roemer, 
and Richard M. Harland 


Lack of Apobec2-related proteins causes a dystrophic muscle 


phenotype in zebrafish embryos 
Christelle Etard, Urmas Roostalu, and Uwe Strahle 


Actin, microtubules, and vimentin intermediate filaments cooperate 
for elongation of invadopodia 
Marie Schoumacher, Robert D. Goldman, Daniel Louvard, and Danijela M. Vignjevic 


A two-tiered mechanism of EGFR inhibition by RALT/MIG6 via 


kinase suppression and receptor degradation 
Yuri Frosi, Sergio Anastasi, Costanza Ballard, Giulia Varsano, Loriana Castellani, 
Elena Maspero, Simona Polo, Stefano Alema, and Oreste Segatto 


B-Arrestin—dependent activation of Ca**/calmodulin kinase II 
after B,—adrenergic receptor stimulation 
Supachoke Mangmool, Arun K. Shukla, and Howard A. Rockman 


N-cadherin mediates plasticity-induced long-term spine stabilization 
Pablo Mendez, Mathias De Roo, Lorenzo Poglia, Paul Klauser, and Dominique Muller 


Pcdp1 is a central apparatus protein that binds Ca**-calmodulin 
and regulates ciliary motility 
Christen G. DiPetrillo and Elizabeth F. Smith 


A mixture of tubulin (red) and the 
kinesin motor protein XCTK2 (green) 
self-organizes into microtubule asters 

in vitro. Hentrich and Surrey determine 
how XCTK2 and the oppositely directed 
motor Eg5 combine to assemble mitotic 


spindles. 
See page 465. 
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631 Vertebrate cells genetically deficient for Cdc14A or Cdcl4B 
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in DNA repair 
Annamaria Mocciaro, Eli Berdougo, Kang Zeng, Elizabeth Black, Paola Vagnarelli, 
William Earnshaw, David Gillespie, Prasad Jallepalli, and Elmar Schiebel 


The Dam1 complex confers microtubule plus end—tracking activity 
to the Ndc80 kinetochore complex 
Fabienne Lampert, Peter Hornung, and Stefan Westermann 


Aurora A contributes to p150°““ phosphorylation and function 
during mitosis 

Pierre Romé, Emilie Montembault, Nathalie Franck, Aude Pascal, David M. Glover 
and Régis Giet 


Tuba, a Cdc42 GEF, is required for polarized spindle orientation 
during epithelial cyst formation 
Yi Qin, Walter H. Meisen, Yi Hao, and lan G. Macara 


Disease-causing mutations in Parkin impair mitochondrial 
ubiquitination, aggregation, and HDAC6-dependent mitophagy 
Joo-Yong Lee, Yoshito Nagano, J. Paul Taylor, Kah Leong Lim, and Tso-Pang Yao 


Clasp-mediated microtubule bundling regulates persistent motility 
and contact repulsion in Drosophila macrophages in vivo 

Brian Stramer, Severina Moreira, Tom Millard, lwan Evans, Chieh-Yin Huang, 
Ola Sabet, Martin Milner, Graham Dunn, Pau! Martin, and Will Wood 


Botulinum hemagglutinin disrupts the intercellular epithelial barrier 
by directly binding E-cadherin 

Yo Sugawara, Takuhiro Matsumura, Yuki Takegahara, Yingji Jin, Yoshikazu Tsukasaki, 
Masatoshi Takeichi, and Yukako Fujinaga 
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On the cover 

Stramer et al. image the actin filaments 
(green) and microtubules (purple) of 
Drosophila macrophages as they migrate 
in vivo. When two cells collide, their 
cytoskeletons briefly align before contact 


repulsion drives the cells apart. 
See page 681. 
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Articles 
7oO1 Sox10 is required for Schwann cell identity and progression beyond 
the immature Schwann cell stage 


Markus Finzsch, Silke Schreiner, Tatjana Kichko, Peter Reeh, Ernst R. Tamm, 
Michael R. Bés!, Dies Meijer, and Michael Wegner 


Cooperation of the Dam! and Ndc80 kinetochore complexes 
enhances microtubule coupling and is regulated by aurora B 


Jerry F. Tien, Neil T. Umbreit, Daniel R. Gestaut, Andrew D. Franck, Jeremy Cooper, 
linda Wordeman, Tamir Gonen, Charles L. Asbury, and Trisha N. Davis 


Finzsch et al. examine the function of 
Sox10 in mouse glial development by 
deleting the transcription factor from 
immature Schwann cells. In wild-type 
sciatic nerves (left), large-diameter axons 
are individually wrapped in thick myelin 
sheaths. In mutant nerves (right), a single 
Schwann cell surrounds multiple large 


and small axons. 
See page 701. 


The Cdc42 GEF Intersectin 2 controls mitotic spindle orientation 


to form the lumen during epithelial morphogenesis 
Alejo E. Rodriguez-Fraticelli, Silvia Vergarajauregui, Dennis J. Eastburn, 
Anirban Datta, Miguel A. Alonso, Keith Mostov, and Fernando Martin-Belmonte 


733 Quantitative proteomics combined with BAC TransgeneOmics 
reveals in vivo protein interactions 

Nina C. Hubner, Alexander W. Bird, Jiirgen Cox, Bianca Splettstoesser, 

Peter Bandilla, Ina Poser, Anthony Hyman, and Matthias Mann 


Multiple Myo4 motors enhance ASH] mRNA transport 
in Saccharomyces cerevisiae 
Sunglan Chung and Peter A. Takizawa 
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769 EROI-B, a pancreas-specific disulfide oxidase, promotes insulin 
biogenesis and glucose homeostasis 
Ester Zito, King-Tung Chin, Jaime Blais, Heather P. Harding, and David Ron 
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777 Metadata matters: access to image data in the real world 
Melissa Linkert, Curtis T. Rueden, Chris Allan, Jean-Marie Burel, Will Moore, 
Andrew Patterson, Brian Loranger, Josh Moore, Carlos Neves, Donald MacDonald, 
Aleksandra Tarkowska, Caitlin Sticco, Emma Hill, Mike Rossner, Kevin W. Eliceiri, 
and Jason R. Swedlow 


Reviews 
783 Regulation of basal cellular physiology by the homeostatic 


unfolded protein response 
D. Thomas Rutkowski and Ramanujan S. Hegde 


On the cover 
In the Drosophila visual system, 
photoreceptor neurons (green) project 
toward the optic lobe and form synaptic 
connections in the neuropil (red). Nuclei 
are labeled blue. Williamson et al. show 
that the neuron-specific v-ATPase subunit 
v100 has a dual function in sorting 

and degrading proteins through the 
endolysosomal pathway, protecting the 


photoreceptors from neurodegeneration. 
See page 885. 
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735 Pom33, a novel transmembrane nucleoporin required for proper 


nuclear pore complex distribution 
Anne Chadrin, Barbara Hess, Mabel San Roman, Xavier Gatti, Bérangére Lombard, 
Damarys Loew, Yves Barral, Benoit Palancade, and Valérie Doye 


813 Dep2 phosphorylation by Ste20 modulates stress granule 
assembly and mRNA decay in Saccharomyces cerevisiae 
Je-Hyun Yoon, Eui-Ju Choi, and Roy Parker 


The role of UDP-Glc:glycoprotein glucosyltransferase | in the 
maturation of an obligate substrate prosaposin 

Bradley R. Pearse, Taku Tamura, Johan C. Sunryd, Gregory A. Grabowski, 
Randal |. Kaufman, and Daniel N. Hebert 


Regulation of O-glycosylation through Golgi-to-ER relocation 


of initiation enzymes 
David J. Gill, Joanne Chia, Jamie Senewiratne, and Frederic Bard 


Nebulin regulates actin filament lengths by a stabilization mechanism 
Christopher T. Pappas, Paul A. Krieg, and Carol C. Gregorio 


Multiple mechanisms collectively regulate clathrin-mediated 
endocytosis of the epidermal growth factor receptor 

Lai Kuan Goh, Fangtian Huang, Woong Kim, Steven Gygi, 

and Alexander Sorkin 
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A dual function of VO-ATPase al provides an endolysosomal 
degradation mechanism in Drosophila melanogaster photoreceptors 
W. Ryan Williamson, Dong Wang, Adam S. Haberman, and P. Robin Hiesinger 


Laminin-based cell adhesion anchors microtubule plus ends 
to the epithelial cell basal cortex through LL5a/B 

Azusa Hotta, Tomomi Kawakatsu, Tomoya Nakatani, Toshitaka Sato, 
Chiyuki Matsui, Taiko Sukezane, Tsuyoshi Akagi, Tomoko Hamaji, Ilya Grigoriey, 
Anna Akhmanova, Yoshimi Takai, and Yuko Mimori-Kiyosue 


Hotta et al. reveal how signaling 
from the extracellular matrix stabilizes 
basal microtubules in epithelial cells. The 
microtubule-anchoring faciors LL5s (red) 
colocalize at the basal cortex of mouse 
intestinal cells with integrin a6 (cyan) and 


the laminin basement membrane (green). 
See page 901. 
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925 Regulation of innate immune responses by autophagy-related proteins 
Tatsuya Saitoh and Shizuo Akira 
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937 Vertebrate kinetochore protein architecture: protein copy number 
Katherine Johnston, Ajit Joglekar, Tetsuya Hori, Aussie Suzuki, Tatsuo Fukagawa, 


and E.D. Salmon 


Tubulin polyglutamylation stimulates spastin-mediated 
microtubule severing 

Benjamin Lacroix, Juliette van Dijk, Nicholas D. Gold, Julien Guizetii, 
Gudrun Aldrian-Herrada, Krzysztof Rogowski, Daniel W. Gerlich, 

and Carsten Janke 


Role of kinase-independent and -dependent functions of FAK 
in endothelial cell survival and barrier function during 


embryonic development On the cover 
Xiaofeng Zhao, Xu Peng, Shaogang Sun, Ann YJ. Park, and jun-lin Guan Cells replicate their genome in a well- 
defined order. The bottom three nuclei 
; show active sites of DNA synthesis 
Articles (red) at different stages of S phase. This 
967 G2 phase chromatin lacks determinants of replication timing program is set at the “timing decision 
Junjie Lu, Feng Li, Christopher S. Murphy, Michael W. Davidson, point” (TDP) during G1. A post-TDP 
and David M. Gilbert nucleus replicating in vitro (top right) 
follows the program, indicated by the 
colocalization (white) of DNA synthesis 
and late-replicating heterochromatin 
(blue), whereas a pre-TDP nucleus (top) 
shows no colocalization. Lu et al. reveal 
that the timing information is lost in G2 
MAPK signaling to the early secretory pathway revealed nuclei (top left). 
by kinase/phosphatase functional screening 
Hesso Farhan, Markus W. Wendeler, Sandra Mitrovic, Eugenio Fava, 
Yael Silberberg, Roded Sharan, Marino Zerial, and Hans-Peter Hauri 


A robust cell cycle control mechanism limits E2F-induced 
proliferation of terminally differentiated cells in vivo 
Laura A. Buttitta, Alexia J. Katzaroff, and Bruce A. Edgar 


Autoinhibition of the kinesin-2 motor KIF17 via dual 
intramolecular mechanisms 

Jennetta W. Hammond, T. Lynne Blasius, Virupakshi Soppina, Dawen Cai, 
and Kristen J. Verhey 
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1027 Exocytosis of acid sphingomyelinase by wounded cells promotes 
endocytosis and plasma membrane repair 
Christina Tam, Vincent Idone, Cecilia Devlin, Maria Cecilia Fernandes, 
Andrew Flannery, Xingxuan He, Edward Schuchman, Ira Tabas, 

and Norma W. Andrews 


The small GTPases ARL-13 and ARL-3 coordinate intraflagellar 
transport and ciliogenesis 
Yujie Li, Qing Wei, Yuxia Zhang, Kun Ling, and Jinghua Hu 


Farhan et al. perform an RNAi screen 
to identify a network of kinases and 
phosphatases regulating the early 


secretory pathway. 
See page 997. 
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1056 @ Sean Morrison: A root and branch approach to stem cells 
B. Short 
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1059 Clearance of apoptotic cells: implications in health and disease 
Michael R. Elliott and Kodi S. Ravichandran 
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1071 Joining the interface: a site for Nmd3 association on 60S 


ribosome subunits 
Marlene Oeffinger 


Neighborly relations: cadherins and mechanotransduction 
Michael Smutny and Alpha S. Yap 
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1079 Characterization of the nuclear export adaptor protein Nmd3 

in association with the 60S ribosomal subunit 

Jayati Sengupta, Cyril Bussiere, Jesper Pallesen, Matthew West, Arlen W. Johnson, 
and Joachim Frank 


On the cover 
An artistically rendered image showing 
that the spindle-organizing protein 
TACC3 (red) fails to localize to the 
mitotic spindle (green) in the absence 
of the clathrin heavy chain, resulting in 


chromosome (blue) misalignment. 
See page 1097. 


1087 Adenomatous polyposis coli protein nucleates actin assembly 

and synergizes with the formin mDial 
Kyoko Okada, Francesca Bartolini, Alexandra M. Deaconescu, James B. Moseley, 
Zvonimir Dogic, Nikolaus Grigorieff, Gregg G. Gundersen, and Bruce L. Goode 


Clathrin heavy chain mediates TACC3 targeting to mitotic spindles 


to ensure spindle stability 
Chiou-Hong Lin, Chi-Kuo Hu, and Hsiu-Ming Shih 


Vinculin potentiates E-cadherin mechanosensing and is recruited 
to actin-anchored sites within adherens junctions in a myosin II— 
dependent manner 


Quint le Duc, Quanming Shi, Iris Blonk, Arnoud Sonnenberg, Ning Wang, 
Deborah Leckband, and Johan de Rooij 


Articles 
1117 DNA polymerases v and @ are required for efficient 
immunoglobulin V gene diversification in chicken 
Masaoki Kohzaki, Kana Nishihara, Kouji Hirota, Eiichiro Sonoda, Michio Yoshimura, 
Shigeo Ekino, John E. Butler, Masami Watanabe, Thanos D. Halazonetis, 
and Shunichi Takeda 
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The nucleoporin Nup188 controls passage of membrane proteins 


across the nuclear pore complex 
Gandhi Theerthagiri, Nathalie Eisenhardt, Heinz Schwarz, and Wolfram Antonin 


Dual recognition of CENP-A nucleosomes is required 


for centromere assembly 
Christopher W. Carroll, Kirstin J. Milks, and Aaron F. Straight 


Mammalian target of rapamycin regulates miRNA-| and follistatin 
in skeletal myogenesis 
Yuting Sun, Yejing Ge, Jenny Drnevich, Yong Zhao, Mark Band, and Jie Chen 


A cation counterflux supports lysosomal acidification 
Benjamin E. Steinberg, Kassidy K. Huynh, Alexandre Brodovitch, Sabrina Jabs, 
Tobias Stauber, Thomas J. Jentsch, and Sergio Grinstein 


Retraction 
1187 SMK-1/PPH-4.1—mediated silencing of the CHK-1 response 


to DNA damage in early C. elegans embryos 
Seung-Hwan Kim, Antonia H. Holway, Suzanne Wolff, Andrew Dillin, 
and W. Matthew Michael 


Sun et al. describe how the mTOR 
kinase drives expression of a microRNA 
to boost the production of follistatin, 

a secreted protein that promotes the 
fusion of immature myocytes into 
multinucleate myotubes (green). Myocyte 
fusion is blocked by the mTOR inhibitor 
rapamycin (middle) but is restored by the 


addition of exogenous follistatin (bottom). 
See page 1157. 
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